Applicant : Xiandong Wang et al. Attorney's Docket No.: 08935-295001 /M-5030 

Serial No. : 10/716,358 

Filed : November 17, 2003 

Page : 2 of 11 

Amendments to the Claims: 

This listing of claims replaces all prior versions and listings of claims in the application: 
Listing of Claims : 

1 . (Previously presented) A primary battery, comprising: 
a cathode comprising 

an oxide containing an alkali metal and pentavalent bismuth, the alkali metal being 
lithium or potassiimi, and 

an electrochemically active cathode material different from the oxide; 
an anode; 

a separator between the cathode and the anode; and 
an alkaline electrolyte. 

2. (Currently amended) The battery of claim 1 , wherein the oxide comprises a 
material selected from the group consisting of MBiOa, M3Bi04, MvBiOe, M4Bi207, and 
MsBiaOio, where M is Li , No, K, Rb and/or Co; Li^ BiQ^i-and4d^ai06Tj^6RbBiQ a or K . 

3. (Original) The battery of claim 1, wherein the oxide comprises an electrically 
conductive portion. 

4. (Original) The battery of claim 3, wherein the electrically conductive portion is an 
electrically conductive surface coating comprising carbon or a metal oxide. 

5. (Original) The battery of claim 4, wherein the electrically conductive surface 
coating comprises a material selected from the group consisting of graphite, carbon black, 
acetylene black, cobalt oxide, cobalt oxyhydroxide, silver oxide, silver nickel oxide, nickel 
oxyhydroxide, and indium oxide. 



6. (Original) The battery of claim 1, wherein the anode comprises zinc. 
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7. (Original) The battery of claim 1, wherein the electrolyte comprises lithiiim 
hydroxide, sodium hydroxide, or potassium hydroxide. 

8. (Original) The battery of claim 1, wherein the separator is capable of preventing 
soluble bismuth species from dif!using from the cathode to the anode. 

9. (Original) The battery of claim 1 , wherein the separator is capable of trapping 
soluble bismuth species. 

1 0. (Previously presented) A primary battery, comprising: 
a cathode comprising 

an oxide containing an alkaline earth metal and pentavalent bismuth, and 
an electrochemically active cathode material different from the oxide; 
an anode; 

a separator between the cathode and the anode; and 
an alkaline electrolyte. 

1 1 . (Original) The battery of claim 10, wherein the alkaline earth metal is selected 
from the group consisting of magnesium, calcium, strontium, and barium. 

12. (Previously presented) The battery of claim 10, wherein the oxide comprises a 
material selected from the group consisting of MgBiaOe, SrBi206, Sr2Bi207, LiSr3Bi06, 
NaSraBiOe, (Ba,K)Bi03, (Sr,K)Bi03, Li2Ba5Bi20u, and Ba2Bi206. 

13. (Original) The battery of claim 10, wherein the oxide comprises an electrically 
conductive portion. 

14. (Original) The battery of claim 13, wherein the electrically conductive portion is an 
electrically conductive surface coating comprising carbon or a metal oxide. 
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15. (Original) The battery of claim 14, wherein the electrically conductive surface 
coating comprises a material selected from the group consisting of graphite, carbon black, 
acetylene black, cobalt oxide, cobalt oxyhydroxide, silver oxide, silver nickel oxide, nickel 
oxyhydroxide, and indium oxide. 

16. (Original) The battery of claim 10, wherein the oxide comprises cobaU 
oxyhydroxide and MgBiaOe. 

17. (Original) The battery of claim 10, wherein the anode comprises zinc. 

18. (Original) The battery of claim 10, wherein the electrolyte comprises lithium 
hydroxide, sodium hydroxide, or potassium hydroxide. 

19. (Original) The battery of claun 10, wherein the oxide further comprises an alkah 

metal. 

20. (Original) The battery of claim 10, wherein the separator is capable of preventing 
soluble bismuth species from diffusing from the cathode to the anode. 

21. (Original) The battery of claim 10, wherem the separator is capable of trapping 
soluble bismuth species. 

22. (Currently amended) A primary battery, comprising: 
a cathode comprising 

an oxide containing a metal and pentavalent bismuth, the metal being a main group 
metal, a lanthanide or a transition metal, other than silver, and 

an electrochemically active cathode material different from the oxide; 
an anode; 

a separator between the cathode and the anode; and 
an alkaline electrolyte. 
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23. (Previously presented) The battery of claim 22, wherein the transition metal is 
selected from the group consisting of scandium, vanadium, manganese, iron, cobalt, nickel, 
copper, silv e r, zinc, yttrium, zirconixmi, niobium, molybdenum, ruthenium, palladium, cadmium, 
tantalum, and timgsten. 

24. (Original) The battery of claim 22, wherein the lanthanide metal is selected from 
the group consisting of lanthanum, cerium, praseodymium, neodymium, samarium, europium, 
gadolinium, terbium, dysprosium, holmium, erbium, thulium, and ytterbium. 

25. (Original) The battery of claim 22, wherein the metal is selected from the group 
consisting of indium, tin, antimony, and lead. 

26. (Original) The battery of claim 22, wherein the oxide further comprises an alkali 
metal or an alkaline earth metal. 

27. (Currently Amended) The battery of claim 22, wherein the oxide comprises a 
material selected from the group consisting of ZnBi206, Cu2Bi207, CdBi206, AgBiO^ ? 
Ag25Bi30i8, Ba2YBi06, Ba2LaBi06, Sr2NdBi06, Ba2lnBi06, Ba(Bi,Pb)03, Sri8Ru1.9Bi4.1O33, 
Li8PdBi20io, and Sr2ScBi06. 

28. (Original) The battery of claim 22, wherein the oxide comprises an electrically 
conductive portion. 

29. (Original) The battery of claim 28, wherein the electrically conductive portion is an 
electrically conductive surface coating comprising carbon or a metal oxide. 

30. (Original) The battery of claim 29, wherein the electrically conductive surface 
coating comprises a material selected from the group consisting of graphite, carbon black. 
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acetylene black, cobalt oxide, cobalt oxyhydroxide, silver oxide, silver nickel oxide, nickel 
oxyhydroxide, and indium oxide. 

3 1 . (Original) The battery of claim 22, wherein the oxide comprises cobalt 
oxyhydroxide and ZnBiaOe. 

32. (Original) The battery of claim 22, wherein the anode comprises zinc. 

33. (Original) The battery of claim 22, wherein the electrolyte comprises lithium 
hydroxide, sodiimi hydroxide, or potassium hydroxide. 

34. (Original) The battery of claim 22, wherein the separator is capable of preventing 
soluble bismuth species from diffiising from the cathode to the anode. 

35. (Original) The battery of claim 22, wherein the separator is capable of trapping 
soluble bismuth species. 

36-41. Canceled 

42. (Previously presented) The battery of claim 1 , wherein the electrochemically active 
cathode material is selected from the group consisting of manganese dioxide, NiOOH nickel 
oxvhvdroxide , AgO, AgNi02, and AgCo02. 

43 . (Previously presented) The battery of claim 1 , wherein the electrochemically active 
cathode material comprises manganese dioxide. 

44. (Previously presented) The battery of claim 1 , wherein the electrochemically active 
cathode material comprises NiOOH nickel oxvhvdroxide . 
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45. (Previously presented) The battery of claim 10, wherein the electrochemically 
active cathode material is selected from the group consisting of manganese dioxide, NiOOH 
nickel oxvhvdroxide, AgO, AgNiOi, and AgCo02. 

46. (Previously presented) The battery of claim 10, wherein the electrochemically 
active cathode material comprises manganese dioxide. 

47. (Previously presented) The battery of claim 10, wherein the electrochemically 
active cathode material comprises NiOOH nickel oxvhvdroxide . 

48. (Previously presented) The battery of claim 10, wherein the oxide comprises 
MgBiaOe, and the electrochemically active cathode material comprises NiOOH nickel 
oxvhvdroxide . 

49. (Previously presented) The battery of claim 22, wherein the electrochemically 
active cathode material is selected from the group consisting of manganese dioxide, NiOOH 
nickel oxvhvdroxide, AgO, AgNi02, and AgCoOa. 

50. (Previously presented) The battery of claim 22, wherein the electrochemically 
active cathode material comprises manganese dioxide. 

51. (Previously presented) The battery of claim 22, wherein the electrochemically 
active cathode material comprises NiOOH nickel oxvhvdroxide . 

52. (Cancelled) 

53 . (New) A primary battery, comprising: 

a cathode comprising AgBiOs and at least 50% by weight of a second cathode active 
material selected from the group consisting of manganese dioxide and nickel oxyhydroxide; 
an anode; 
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a sq)arator between the cathode and the anode; and 
an alkaline electrolyte. 

54. (New) The battery of claim 53, wherein the AgBiOa comprises an electrically 
conductive portion. 

55. (New) The battery of claim 54, wherein the electrically conductive portion is an 
electrically conductive surface coating comprising carbon or a metal oxide. 

56. (New) The battery of claim 55, wherein the electrically conductive surface 
coating comprises a material selected from the group consisting of graphite, carbon black, 
acetylene black, cobalt oxide, cobaU oxyhydroxide, silver oxide, silver nickel oxide, nickel 
oxyhydroxide, and indium oxide. 

57. (New) The battery of claim 53, wherein the anode comprises zinc. 

58. (New) A primary battery, comprising: 
a cathode comprising 

at least 30% of AgBiOa by weight, and 

an electrochemically active cathode material different from AgBiOs; 
an anode; 

a separator between the cathode and the anode; and 
an alkaline electrolyte. 

59. (New) The battery of claim 58, wherein the AgBiOa comprises an electrically 
conductive portion. 

60. (New) The battery of claim 59, wherein the electrically conductive portion is an 
electrically conductive surface coating comprising carbon or a metal oxide. 
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61 . (New) The battery of claim 60, wherein the electrically conductive surface 
coating comprises a material selected from the group consisting of graphite, carbon black, 
acetylene black, cobalt oxide, cobalt oxyhydroxide, silver oxide, silver nickel oxide, nickel 
oxyhydroxide, and indium oxide. 

62. (New) The battery of claim 22, wherein the anode comprises zinc. 

63. (New) The battery of claim 58, wherein the cathode comprises at least 40% of 
AgBiOa by weight. 



